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CHEMICAL THEORIES AND LAWS.
of the measurements made by Daniell and Miller showed that, although the quantities of the anion and the cation liberated at the electrodes arc always strictly equivalent, nevertheless the number of cations which travel to the cathode, in a determinate time, is not so large, in many cases not nearly so large, as the number of anions which travel to the anode in the same time.
Daniell and Miller were unable to devise a means for studying in detail the rate of transfer of ions to the electrodes. This problem was solved by Hittorf l in the years 1853 to 1859. He showed by a simple mechanical analogy that equivalent quantities of cations and anions may be liberated at the electrodes although the rates of motion of the ions are not the same. Let there be six compound particles of an electrolyte on each side of a porous diaphragm; let C be the cathode and A the anode. We have the arrangement represented in I, where the concentration of the electrolyte around the cathode is equal to that
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around the anode, and each is expressed by the number 3. When the current passes, suppose that only the cations move; when three cations are discharged and liberated, three anions also are discharged and liberated. There are now three compound particles around the cathode, and none around the anode; the concentration around the cathode is 3, that around the anode is nil. The state of affairs is represented in II.
II.
1 "Uobor die Wanderungon dor lonen wiihrencl der ElektrolysG," Pogg. AnnaL, 89, 177; OS, 1; 108, 1; 100, 337, 513 [1853 to 1859]. Hittorf's memoirs form Noa. 21 and 22 of Ostwald's Klassiker der exakten Wissenscha/ten.